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Application No. 09/919,186 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. Please amend the claims as follows: 

1 . (Currently Amended) A computer program product provided on a computer readable 
storage medium encoding a computer program for executing on a computer system a computer 
process for identifying a root set of pointers to a heap in a call stack using compact garbage 
collection tables adapted for use in reclaiming memory from the heap during runtime, the 
computer process comprising; 

generating a first call site table storing call site identifiers, each call site identifier 
identifying the location of a call site in a computer program; 

generating a final descriptor table storing a set of unique descriptors to be associated with 
one or more stack frames by a garbage collector, each unique descriptor describing a set of 
registers containing pointers to the heap and a set of offsets relative to a location within each of 
the one or more stack frame containing pointers to the heap; 

generating a descriptor reference table associated with the first call site table, each entry 
in the descriptor reference tabl e mapping a call site identifier in the first call site table to one of 
the unique descriptors in the final descriptor table; 

traversing the call stack and associating a first stack frame in the call stack with a first, call 
she identifier using the first call site table; 

associating the first call site identifier with a first unique descriptor in the final descriptor 
table using the descriptor reference table; and 

using the first unique descriptor to identify the set of registers containing pointers to the 
heap associated with the first stack frame and the locations of pointers within the first stack 
frame containing pointers to the heap. 

2. (original) The computer program product of claim 1 wherein at least two call site 
identifiers are mapped to the same unique descriptor in the final descriptor table. 
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4. (original) The computer program product of claim l wherein the operation of 
generating a first call site table comprises: 

storing return addresses for one or more call sites into the call site table. 

5. (original) Th e computer program product of claim 1 wherein the operation of 
generating a final descriptor table comprises: 

generating an initial descriptor table including at least two identical descriptors, each 
descriptor in the initial descriptor table corresponding with a call site identifier in the call site 
table; 

copying each descriptor from the initial descriptor table to the final descriptor table, if the 
descriptor is not identical to another descriptor already copied to the final descriptor table. 

6. (original) The computer program product of claim 1 wherein the operation of 
generating a descriptor reference table comprises: 

generating a table pair including a second call site table and an initial descriptor table, the 
initial descriptor table storing descriptors that include at least two identical descriptors; 

sorting the table pair based on the descriptors in the initial descriptor table to provide a 
sorted table pair, 

traversing sequentially through the descriptors in the sorted table pair to associate a 
reference to each call site in the second call site table, the reference being modified when a 
unique descriptor is encountered in the initial descriptor table; 

identifying each call site identifier in the second call site table to which each reference is 
associated; and 

storing each reference into the descriptor reference table in association with the call site 
identifier identified in the identifying operation. 

7 . (original) The computer program product of claim 6 wherein the reference is an 
ordinal identifier of unique descriptors being processed during the traversing operation. 
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8. (original) The computer program product of claim 7 wherein the traversing operation 
comprises: 

incrementing the ordinal identifier when a unique descriptor is encountered in the initial 
descriptor table. 

9. (original) The computer program product of claim 6 wherein the reference includes a 
pointer to one of the unique descriptors stored in the final descriptor table. 

10. (original) The computer program product of claim 9 wherein the traversing operation 
comprises: 

designating as the reference a new pointer to one of the unique descriptors in the final 
descriptor table when a unique descriptor is encountered in the initial descriptor table. 

14. (Currently Amended) A method executable on a computer forf f ofll building compact 
garbage collection tables adapted for use in reclaiming memory from a heap during runtime, the 
method comprising: 

generating a first call site table storing call site identifiers including a plurality of first call 
site identifiers, each first call site identifier identifying a first_call site in a different stack frame, 
each first call site having a first set of pointers into the heap, the first set of pointers located in an 
identical first set of registers associated with the different stack frame and an identical first set of 
offsets relative to a first 1 ocation within the different stack frame; 

generating a final descriptor table storing a set of unique descriptors, including only one 
first descriptor describing the first set of registers to be associated with an unidentified stack 
frame and the first set of offsets relative to the first location within the unidentified stock frame; 
and 

generating a descriptor reference table associated with the first call site table, each entry 
in the descriptor reference table mapping a call site identifier in the first call site table to one of 
the unique descriptors in the final descriptor table, wherein Ifae descriptor reference table 
includes an entry for each first call site identifier mapping the first call site identifier to the first 
descriptor in the final descriptor table. 

15. (previously presented) The method of claim 14 wherein 
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the first call site table includes second call site identifiers, each second call site identifier 
and first call site identifier identifying a call site in a different stack frame, each second call site 
having a second set of pointers into the heap, the second set of pointers located in an identical 
second set of registers associated with the different stack frame and an identical second set of 
offsets relative to a first location within the different stack frame; 

the set of unique descriptors includes only one second descriptor describing the second set 
of registers to be associated with an unidentified stack frame and the second set of offsets 
relative to the first location within the unidentified stack frame; and 

wherein the descriptor reference table includes an entry for each second call site identifier 
mapping the second call site identifier to the second descriptor in the final descriptor table. 

17. (original) The method of claim 14 wherein the operation of generating a first call site 
table comprises: 

storing return addresses for one or more call sites into the call site table. 

18. (previously presented) The method of claim 14 wherein the operation of generating a 

final descriptor table comprises: 

generating an initial descriptor table including a plurality of identical first descriptors, 
each first descriptor in the initial descriptor table corresponding with a different first call site 
identifier in the call site table; and 

copying each descriptor, including the first descriptor, from the initial descriptor table to 
the final descriptor table, if the descriptor is not identical to another descriptor already copied to 
the final descriptor table. 

19. (previously presented) lliememod of d^^ 
descriptor reference table comprises: 

generating a table pair including a second call site table and an initial descriptor table, the 
initial descriptor table storing descriptors that include the plurality of identical first descriptors; 

sorting dae table pair based on the descriptors in the initial descriptor table to provide a 
sorted table pair; 
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traversing sequentially through the descriptors in the sorted tabic pair to associate a 
reference to each call site in the second call site table, the reference being modified when a 
unique descriptor is encountered in the initial descriptor table; 

identifying each call site identifier in the second call site table to which each reference is 
associated; and 

storing each reference into the descriptor reference table in association with the call site 
identifier identified in the identifying operation. 

20. (original) The method of claim 19 wherein the reference is an ordinal identifier of the 
descriptor and call site identifier being processed during the traversal of the sorted table pair, 

21 . (original) The method of claim 20 wherein the traversing operation comprises: 
incrementing the ordinal identifier when a unique descriptor is encountered in the initial 

descriptor table. 

22. (original) The method of claim 19 wherein the reference includes a pointer to one of 
the unique descriptors stored in the final descriptor table. 

23. (original) The method of claim 22 wherein the traversing operation comprises: 
designating as the reference a new pointer to one of the unique descriptors in the final 

descriptor table when a unique descriptor is encountered in the initial descriptor table. 
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